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Section S1. SANS investigation of q in under in-plane magnetic field Section S2. Theoretical simulation of spin configuration Section S3. Crystal characterization Section S4. Band structure calculation Section S5. Neutron diffraction of ferromagnetic phase . Temperature dependence of the magnetic contribution for the integrated (100) peak intensity at zero field. the results of simulated annealing from high temperature. Note that this model was originally introduced in Ref. (27) , in which the magnetic anisotropy was not considered explicitly (i.e. Eqs. (S1) and (S2)). To take account of the easy-plane magnetic anisotropy, we employ a modified version of the spin Hamiltonian (i.e. Eq. (S5)) as discussed below.
To construct an effective spin model, we begin with a Kondo lattice model consisting of itinerant electrons and localized spins. The Hamiltonian is given by
where † ( ) is a creation (annihilation) operator of an itinerant electron at site i and spin σ. The first term represents the kinetic motion of itinerant electrons, and the second term represents the exchange coupling between itinerant electron spins and localized spins.
= ( , , , ) is the vector of Pauli matrices, S i is a localized spin at site i, and J is the exchange coupling constant. t ij is the hopping integral between sites i and j, and we consider the first-and third-neighbor hoppings, although qualitative features presented below are expected to hold for other hopping parameters when the bare magnetic susceptibility shows six maxima in the hexagonal lattice.
As discussed in Ref. (27), by treating the second term in Eq. (S1) as a perturbation in momentum space, the following minimum effective spin model composed of bilinear and biquadratic interactions with particular wave numbers dictated by the Fermi surface can be obtained
Here, S q is the Fourier transform of S i and Q ν (ν = 1, 2, 3) represent the three equivalent wave vectors derived from the three-fold symmetry of the hexagonal lattice that gives the peak in the susceptibility of itinerant electrons. The bilinear interaction ̃ has the same form as the RKKY interaction and stabilizes a helical magnetic order specified by a single wave vector. On the other hand, the biquadratic interaction K, which is deduced as the dominant contribution to the higher-order perturbations, effectively represents the fourspin interactions and causes an instability toward spin ordering specified by multiple wave vectors (27).
We here discuss the relevance of our effective spin model with the other itinerant electron . We apply the Hartree-Fock approximation to decouple the Coulomb U term with the weak-coupling regime / ≪ 1 in mind. Then, the mean-field
Hamiltonian is given by conditions. We check the stability of each phase for different lattice sites. In each simulation, we perform simulated annealing to find low-energy spin configuration by gradually reducing the temperature with the rate T n+1 = aT n where T n is the temperature in the nth step. We take a = 0.9995-0.9999 and the final temperature is typically taken at T = 10 -3 -10 -2 . 
where ̃A and D are anisotropic exchange and antisymmetric exchange interactions, respectively. The magnetic interactions in the Q 2 and Q 3 channels are obtained by = (2 /3) 1 −1 (2 /3) and Figure S3 shows the magnetic field dependence of energy difference ΔE = E Q1 -E Q2 calculated for various ̃A values. The magnitude of energy difference ΔE is increased with in-plane field, suggesting that the qdirection of the in-plane cycloidal spin order can be aligned parallel to the in-plane magnetic field. Such an anisotropic response against external magnetic field is also consistent with the symmetry of cycloidal spin structure, where the directions parallel and perpendicular to its magnetic modulation vector are clearly inequivalent. Based on this assumption, we interpret that the triple-q order, rather than the single-q cycloidal order, is the more probable candidate of the ground state characterized by the robust (i.e. Hinsensitive) six-fold magnetic Bragg reflection q out . Note that similar H-induced alignment of the q-direction can be expected also for the collinear sinusoidal spin order, and further study is required to experimentally identify magnetic structure in the single-q magnetic state represented by q in . (In the above calculation, we also confirmed that the introduction of ̃A doesn't affect the appearance of triple-q state for the large K regime.)
Section S3. Crystal characterization
The phase purity of the samples was studied by x-ray powder diffraction measurements at room temperature. The diffraction patterns were analyzed using the Rietveld analysis program RIETAN-FP (37). As shown in fig. S4 , the experimental pattern is in good agreement with the calculated pattern for Y 3 Co 8 Sn 4 . Single-crystalline nature of the sample was confirmed by both x-ray Laue and neutron diffraction. In the SANS measurements, the integrated intensities for the two magnetic reflections q out and q in show clear anti-correlation with temperature variation (Fig. 1D in the main text) , which indicates that their volume fractions vary with temperature within the same part of sample.
These results confirm that the sample consists of a single crystal of pure Y 3 Co 8 Sn 4 and the origins of the two magnetic reflections q out and q in are both intrinsic. Note that a series of rocking scans performed in the SANS experiments confirmed that magnetic Bragg intensities are always confined within the (00l) plane both for six-fold q out and ring-shaped q in . This result safely excludes the possibility of contamination by polycrystalline or amorphous phase, in which a three-dimensional spherical (rather than the two-dimensional ring-shaped) intensity distribution is expected.
Section S4. Band structure calculation
In order to capture the electronic structure of Y 3 Co 8 Sn 4 , we performed the first-principles band structure calculation. We used the Perdew-Burke-Ernzerhof exchange-correlation functional (38) as implemented in the WIEN2K program (39). The muffin tin radii (R MT ) of 2.50, 2.25, 2.21 bohr were used for Y, Co, and Sn, respectively. The maximum modulus for the reciprocal vectors K max was chosen such that R MT K max = 7.0 and a 4 × 4 × 4 k mesh in the first Brillouin zone was used. Figure S5A represents the band dispersion near the Fermi level in the nonmagnetic state. We found that multiple number of bands cross the Fermi level. For such an intricate band structure, it is not straightforward to evaluate the full detail of susceptibility χ(q) with reliable accuracy, since the profile is very sensitive to the position of Fermi level. However, it is naively expected that the existence of such multiple Fermi surfaces will cause multiple peaks in the χ(q) profile due to the nesting, which may explain the observed appearance of two competing instabilities toward incommensurate magnetic orders with different characters. At higher temperature, the peak structures in the χ(q) profile should be smeared out due to the thermal fluctuation, 
Section S5. Neutron diffraction of ferromagnetic phase
To better understand the ferromagnetic state of Y 3 Co 8 Sn 4 , we performed a neutron diffraction measurement using the TriCS four circle diffractometer at the SINQ, PSI. The wavelengths of the neutron beam were set to 2.317 Å. By comparing Bragg peak intensities in the ferromagnetic and paramagnetic phases, we confirmed magnetic Bragg intensity at the (100) position. Then, we investigated a temperature variation of the (100) Bragg peak at zero field. Since the (100) Bragg peak includes both nuclear and magnetic contributions, the nuclear contribution was obtained for T = 80 K well above T c , and subtracted from the data obtained at lower temperatures to leave only the magnetic signal. 
